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Abstract 
The National Program of Education Mathematics – ISCED 3A specifies the mathematical standards at Slovak secondary schools. 
In the curriculum of stereometry, the topic of the planar sections of solids is included due to the development of the spatial 
imagination of students. For this purpose, the students solve the selected types of tasks by using special methods and strategies. 
Obvious different forms of visualisations are used, though the results are not satisfactory. The cause of this phenomenon seems to 
be insufficient training of the future teachers of mathematics due to different reasons. It appears the first one is the problematic 
usage of different didactical software for the transformation of the educational process. The second one is the impact of 
motivational factors of non-standard tasks and their solutions. In our paper we continue the research which was already carried 
out. We analyse in detail the conclusions of Slovak and Czech mathematics experts and university teachers whose research field 
is focused on the development of spatial and geometric imagination. Based on the findings that the subject area is developed 
mainly through planar sections of solids, we propose a new inspirational type of task on sections of cube building special solids 
constructed from multiple cubes. We aim to show the possibilities of using geometric software Cabri 3D to attain the problems’ 
solutions, and we also analyse various aspects of the educational process in regard to the implementation of using appropriate 
geometry software in teaching support. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of Academic World Education and Research Center. 
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1. Introduction 
The study of stereometry is demanding. Therefore it is often circumvented at various levels of education, e. g. 
when there is not enough time left, stereometry is omitted. Stereometry should be taught illustratively.  
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The National Program of Education Mathematics in Slovakia (ISCED 3A) specifies the mathematical standards 
and number of lessons in Slovak schools. The teaching of stereometry is particularly difficult for the spatial and 
geometric imagination of students. For this reason, students have problems with these types of tasks. We focused on 
planar sections not only of cubes, but on sections of cube building special solids constructed from multiple cubes.  
To ensure that students have mastered the above issue, it is necessary to observe the principle of illustrative 
teaching, to which it is appropriate to use the ICT – computer visualization with didactical software.  
2. Theoretical framework 
An analysis of a particular didactical problem in the educational process from different aspects is a research 
objective for many didactic schools in the world. One such school is the French didactic school represented by Guy 
Brousseau, Yves Chevallard and Anna Sierpinska. The research base of the theory of didactic situation (TDS) issued 
from this didactic school is an analysis of the problem in particular levels of didactic situations (Brousseau, 1998; 
Chevallard , 1992; Sierpinska, 2001) 
The basic notion of this theory is the didactic environment. Brousseau, following the Piaget´s theory, stated that 
the environment is the source of contradictions and non-steady states of learner (subject) by the process of 
adaptation (by Brousseau, 1986, it is assimilation and accommodation). 
According to Brousseau (1998), a-priori analysis is one of the tools that a teacher can use when planning his own 
lessons. A-priori analysis is necessary before solving a particular problem because the teacher can be preparing for 
background or different possibilities that the teacher can observe in lessons. A good a-priori analysis is a 
precondition for a successful development of a didactical situation. Therefore it will help the teacher to prepare a 
good didactical situation, a situation where students get the knowledge on their own. (Novotná et al., 2010)  
We apply the principles of TDS confirming the importance of the a-priori analysis and a-posteriori results of 
students. We formulated a-priori analysis before pupils’ solutions (the research), and the analysis includes 
descending analysis (analysis of the teacher’s work) and ascending analysis (analysis of pupils’ work). 
3. Methodology of the research 
In our research we focused on the analysis of solutions of geometrical tasks – planar section of cube buildings. In 
school, it is typical to solve planar section problems of one cube from above and from the right. In our paper, we 
continue the research which has already been carried out. We analyse in detail the conclusions of Slovak and Czech 
mathematics experts and university teachers whose research field is focused on the development of spatial and 
geometric imagination. Based on the findings that the subject area is developed mainly through planar sections of 
solids, we propose a new inspirational type of tasks on sections of cube building special solids constructed from 
multiple cubes – cube buildings. 
So the main purpose of this research was to analyse the link between 
x Solution strategies of the task 
x Mistakes in students’ solutions 
x Final results of the task. 
After completing the research, we compared our projection from a-priori analysis of students’ solutions and made 
results in a-posteriori analysis. 
3.1.   A-priori analysis of task 
In accordance with the tenets of the TDS framework: within the frame of the Noosferic didactic situation, we 
analyzed math textbooks for schools and various mathematical materials. We chose a geometric task that is not in 
mathematics textbooks but that students should be able to solve with their knowledge.   
The geometric task was given to the students at CPU in Nitra. We decided to check their geometric knowledge. 
Some of them had solved a similar geometric task within an already conducted experiment, so we expected that the 
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students would:  
x be able to work correctly with the drawing aids 
x be able to use knowledge of the section of the planes 
x be able to construct the section of only one cube by a given plane 
x be able to continue in plane section of other cubes 
x be able to construct of sections of given cube buildings 
x not differentiate the view of the cube during the sections of a given plane.  
 We would observe the proposed aims and also the pupils’ solutions. It would be a situation where the analysis  
of the teacher’s work and an analysis of the pupils’ work meet, and this situation would be the result of the learning 
process. 
3.2. A-posteriori analysis of students’ solution 
Selected student solutions of the special task are in fig. 1. These solutions were obtained by the small probe in a 
geometry course at CPU in Nitra. Students were asked to draw the cut of cube buildings by points K, L and M.  
From the students' solutions, we confirmed some the assumptions described in the a-priori analysis of task. So 
most of them used the algorithmic principle and they had no problem with the planar section of cubes buildings. The 
students did not analyse the task from the perspective view. If students used drawing aids and respected the 
parallelism of lines so the correctly solution of task is shown in the last picture.  
                   a)      b)  
       
c)   
Fig. 1. Examples of students´ solution of the task where student (a)  knew to continue in plane section of other cubes; (b) constructed the section 
of only one cube by a given plane; (c) knew to use knowledge of the section of the planes.    
357 Lucia Rumanova et al. /  Procedia - Social and Behavioral Sciences  186 ( 2015 )  354 – 358 
It is interesting that three students used in solving the intersection of a line and plane, this is shown in Figure 2. 
This fact is not common for addressing this task and do not use it often students in their solutions. Therefore is not 
also in a-priori analysis. 
 
Fig. 2. Solution of task where student using intersection of a line and plane. 
4. Using Cabri 3D in problem’s solution 
The information age demands a fundamental change in teaching. Using information technologies can relieve or 
precipitate teaching. New trends in the teaching of mathematics make use of different didactical software for the 
betterment and greater interest in teaching because more and more students do not consider mathematics their 
favorite subject. Mathematical education may become more interesting and effective for students and also for 
teachers. We aim to show the possibilities of using geometric software Cabri 3D in this problem’s solution. In the 
problem, we mention a new dimension which software brings into the teaching of geometry. 
We expect that students know how to construct a cube section by any plane. If students use the algorithmic 
principle during this solution with one cube, then we can construct the plane section of cube buildings. For this case, 
it is appropriate to use any didactical software, for example, for the teaching of stereometry, Cabri 3D software is 
suitable. In Figure 3, we show a solution of the given geometric tasks from our research using Cabri 3D. 
   
                     a)                                                                                   b) 
                     
Fig. 3. (a) Solution of the task that we expected from the students.  (b) Solving the task with using Cabri 3D. The software also visualizes the 
result in a clear form which cannot be displayed without the use of technology. 
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5. Discussion 
Based on students’ reactions after our research on the geometric tasks, we conclude that the students: 
x In my opinion, it is the same when we are doing the planar section of one cube or cube building because if  
I know the correct rules to be followed, it is not at all hard.  
x This task seemed quite interesting, and since I always plane sections of solids are like fun, I took it  
as an opportunity to try to apply their knowledge to a more challenging task 
x The task seems to me not difficult because there was a section of the cube building that could be addressed in an 
analogy to a section of one cube. The biggest problem I see is spatial imagination, which meant that I was not 
quite sure of the accuracy of the final solution. 
x That task seems to me very interesting and nontraditional, and this type of task would therefore be suitable for the 
educational process. 
x Such types of tasks that develop spatial imagination, we consider very interesting, so it was interesting for me to 
solve it. 
x The task at first glance appeared to be demanding, but the solution will probably require only the application  
of previously acquired knowledge of the planar section of cube. 
It follows that tasks of this type would be interesting for students and even though the educational process  
of stereometry may be challenging. We do not support these tasks to be formally taught in teaching stereometry  
or algorithmic principles to solve specific tasks. One of the ways to break down this problem within this is teaching 
that is re-built, that is, a new student’s structure of separate models by working with software like Cabri 3D.  
 Further questions on the topic and this problem will be subject to further research. 
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